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Dear Commissioners: 

Subject: Docket No. 2006-00387 
MECO 2007 Test Year Rate Case 
Calibration Factor Annual Report for Year 2009 

Enclosed for filing is Maui Electric Company, Limited's ("MECO") annual calibration 
factor report for year 2009. In accordance with paragraph 7 of the Stipulated Settlement Letter 
executed by MECO and the Division of Consumer Advocacy of the Department of Commerce 
and Consumer Affairs (the "Consumer Advocate") (collectively referred to as the "Parties") and 
filed with the Commission on December 7, 2007 in the above subject proceeding, MECO files 
annual reports on its calibration factors. 

The report is normally filed by March 15 each year. By letter dated March 15, 2010 MECO 
requested an extension of time from March 15, 2010 until April 7, 2010 to file the report because 
much of the same resources at MECO and Hawaiian Electric Company, Inc. are also working on 
the MECO 2010 Test Year Rate Case (Docket No. 2009-0163), as well as on negotiations with First 
Wind and Sempra Energy to integrate additional wind energy onto the Maui grid. As agreed to 
between MECO and the Consumer Advocate, MECO filed a preliminary report on March 19, 2010. 
MECO also filed an update to the preliminary report on March 29, 2010 to promptly apprise the 
Consumer Advocate of a change in the calibration factors. 

On March 29, 2010, the Commission granted MECO's request for an extension of time to 
file the report from March 15, 2010 until April 7, 2010. 

Please call Dean Matsuura at 543-4633 if you have any questions regarding the 
enclosed report. 

Sincerely, 

y ^ ^ t , - ^ ^ , AJJC t ^^^ 
Attachment 

cc: Division of Consumer Advocacy (with Attachment) 
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Maui Electric Company, Limited 
Annual Calibration Factor Report for Year 2009 

April 7, 2010 

.0 Introduction 

This document provides to the Hawaii Public Utilities Commission ("Commission") and the 
Division of Consumer Advocacy of the Department of Commerce and Consumer Affairs 
("Consumer Advocate") the calibration factors for year 2009 in accordance with the 
Commission's Interim Decision & Order No. 23926 (filed December 21, 2007) and the 
stipulated settlement agreement in Docket No. 2006-0387, Maui Electric Company, Limited 
("MECO") Test Year 2007 Rate Case. The calibration factor applies only to the Maui Division, 
as the Molokai and Lanai Divisions did not use production simulations in Docket No. 2006-0387 
to determine system fuel consumption. Rather, system fuel consumption for the Molokai and 
Lanai Divisions was determined by using the estimated test year system heat rate derived from 
the average system heat rate over the five-year (2001-2005) period multiplied by the test year 
generation required to serve the load. 

This document is being submitted pursuant to Hawaiian Electric Company, Inc.'s ("Hawaiian 
Electric") letter, dated March 15, 2010, requesting an extension of time, from March 15, 2010 to 
April 7, 2010 to file this final report. This document follows a preliminary 2009 calibration 
factor report submitted to the Consumer Advocate on March 19, 2010, with an updated 
preliminary report submitted on March 29, 2010. The final 2009 calibration factors are the same 
as those submitted in the March 29, 2010 updated preliminary report. 

As discussed further below, the final calibration factors for year 2009, based on recorded January 
through December 2009 data, are shown in the following table. Also shown for comparison are 
the calibration factors for year 2008 and the preliminary 2009 calibration factor. 

Table 1. Calibration Factors of MECO Maui Division Power Plants 

Plant 
Kahului Power Plant 
(Industrial Fuel Oil) 
Maalaea Power Plant 
(diesel fuel) 
System 

2008 Calibration Factor 
1.034 

1.037 

1.036 

March 19,2010 
Preliminary 2009 
Calibration Factor 

1.027 

1.046 

1.038 

Final 2009 
Calibration Factor 

1.027 

1.043 

1.035 
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2.0 Background 

2.1 Calibration Factor 

The purpose of a calibration factor in the context of a rate case is to adjust the fuel 
consumption determined by a computer production simulation to account for actual 
operating conditions that are not accurately simulated by the computer model. The 
calibration factor is a constant number that can be greater than, equal to, or less than 
1.00. The lest year fuel consumption (in Btus) determined by the production 
simulation is multiplied by this factor. 

2.2 Stipulated Settlement Letter for MECO Rate Case 

In MECO's Test Year 2007 Rate Case in Docket No. 2006-0387, the Consumer 
Advocate staled in CA-T-2, page 20, "...1 recommend that the Commission continue 
to require MECO, and the other utilities under ils jurisdiction, to provide annual 
calibration reports." 

In a Stipulated Settlement Letter from MECO and the Consumer Advocate 
(collectively referred to as the "Parties") submitted to the Commission on December 
7, 2007, in Docket No. 2006-0387, the Parties agreed that MECO will file annual 
reports on MECO's calibration factor. As stated on pages 6 and 7 of the Stipulated 
Settlement Letter, "The Consumer Advocate recommended, however, that MECO 
continue to be required to provide annua! calibration reports to allow the Commission 
and Consumer Advocate an opportunity to monitor the difference between the 
estimated and actual results produced from the use of the production simulation 
model. MECO agrees to file annual reports on its calibration factor". 

This report is being filed in accordance with the Parties' Stipulated Settlement Letter 
and covers the 2009 calibration year. 

3.0 Determination of the Calibration Factor - Analytical Methodology 

A calibration factor is determined by using a computer model to simulate the operation of 
the utility production system for a recorded year, called the "calibration year," and 
determining the ratio between the computer model outputs and recorded amounts for the 
calibration year. 

3.1 Production Simulation 

MECO uses a computer model, called P-MONTH, supplied by the P Plus Corporation 
("PPC"), to perform the production simulation. This model simulates the 
chronological, hour-by-hour operation of MECO's generation system by dispatching 
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(i.e., mathematically allocating) the forecasted hourly kilowatt load among the 
available generating units. 

Generating units in the model are represented as thermal units and fixed and hourly 
purchased energy transactions. An output report produced by the production 
simulation model lists the fuel consumption in MBtus and the energy in GWh of each 
thermal unit by month. 

3.1.1 Thermal units 

The units modeled as thermal units in P-MONTH are all MECO-owned 
generators at the Kahului and Maalaea generating stations. Unit 
commitment for these thermal units was based on a typical MECO unit 
commitment order. Dispatch levels for these thermal units are based on 
how MECO dispatched the units from their Automatic Generation Control 
("AGC") system, direct operator control, and the desire to equalize 
operating hours to maximize maintenance cycle efficiency. The model 
calculates the fuel consumed using the unit dispatch described above, 
based on the load carried by the unit and the unit's efficiency 
characteristics. The total fuel consumed hourly by the MECO system is 
the summation of each unit's hourly fuel consumption. 

MECO also owns two emergency diesel generating units at the Hana 
Substation. These units are represented in P-MONTH as a fixed energy 
transaction due to their limited and infrequent use. Therefore, they are not 
included with the daily commitment and dispatch of other MECO 
generating units. The generation from the Hana Distributed Generation 
("DG") units reduces the load that must be served by the centra! station 
and IPP generating units. In December 2008, MECO completed a 
communication and controls project that enables the Hana units to be 
operated as dispatchable distributed generation. The completion of this 
project provides MECO with the means to operate the Hana generators in 
parallel to the system and as emergency units. 

3.1.2 Fixed Energy Transactions 

MECO has an existing power purchase contract with Hawaiian 
Commercial & Sugar Company ("HC&S") to purchase up to 16 MW of 
firm generating capacity. This purchased power is represented in P-
MONTH as a fixed energy transaction. In addition, MECO purchases as-
available generation from two Independent Power Producers, Kaheawa 
Wind Power, LLC ("KWP") and Makila Hydro LLC, ("Makila"'). These 

' Makila Hydro was not operating for ihe majority of 2009. In 2006, Makila Hydro experienced equipment failure 
and became unavailable on October 15, 2006. In November 2009, Makila Hydro completed repairs to its generation 
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as-available power producers, consisting of a wind farm and a run-of-river 
hydro unit, respectively, are represented in the P-MONTH model as 
hourly purchase energy transactions. An energy transaction acts as a load 
modifier, which means that the load levels are reduced by the amount of 
energy that is produced and supplied by the generating facility to the 
utility. 

The energy reduces the load levels before the utility thermal units are 
dispatched. Each transaction is represented by an average load level and 
actual MWh generated for each month. The average load level in each 
hour for each as-available unit is subtracted from the hourly system load 
profile in the model. 

Wind farms and hydro units do not use fuel cost inputs and are not 
included in the total fuel consumption for the MECO system; therefore, 
they are not included in the calculation of the calibration factors. 

3.1.3 Simulation Options 

P-MONTH has two simulation options: (1) probabilistic, and (2) Monte 
Carlo. For reasons put forward and explained in MECO's Test Year 2007 
Rate Case, Docket No. 2006-0387, MECO T-4, page 33, line 15, to page 
34, line 4, it was determined that the Monte Carlo technique is better able 
to simulate the actual operation of the system in the calibration year. 
Based on this evaluation, MECO used the Monte Carlo option in 
determining the calibration factor for this report. 

3.1.4 Calibration by Fuel Type 

In addition to adopting the Monte Carlo option for this report, MECO also 
examined the ability of the model to capture the operation of the 
generating units by the two fuel types used by MECO - Industrial Fuel Oil 
("IFO") and diesel fuel. In 2009, approximately 20% of MECO's 
generation was provided by the use of IFO and 80% by diesel fuel. 

For reasons put forward and explained in MECO's Test Year 2007 Rate 
Case, Docket No. 2006-0387, MECO T-4, page 33, lines 7-14, two 
calibration factors are being used, one for each fuel type. 

facility and resumed power production. In November and December of 2009 Makila Hydro provided power lo the 
Maui system on an intermittent basis. 
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3.2 Calibration Factor Calculation 

The production simulation results for the calibration year are compared to the actual 
recorded data for the calibration year and a calibration factor is derived using actual 
and simulated fuel consumption, energy generated and unit heat rates. The following 
sections provide an explanation of how the actual and simulated, fuel consumption, 
energy generation and unit heat rates arc used when calculating the calibration factor. 
Actual data are taken from MECO production reports, which are shown in Appendix 
A, Page 76. Simulated data are taken from P-MONTH monthly and yearly output 
reports which are a result of the production simulation. 

3.2.1 Fuel Consumption 

Actual fuel consumption for each unit is recorded on MECO production reports in 
barrels of diesel fuel and IFO consumed by MECO generating units. The actual 
amount of diesel fuel consumed is converted to MBtus by multiplying the barrels 
consumed by the average MBtu content of 5.86 MBtu/barrel." The actual amount of 
industrial fuel consumed is converted to MBtus by multiplying the barrels consumed 
by the average MBtu content of 6.3 MBtu/barrel.' The actual amount of fuel 
consumed by MECO units in MBtus is the sum of the diesel fuel consumed and the 
IFO consumed and is used in calculating the actual system-wide heat rate explained 
in section 3.2.3. 

The yearly report from P-MONTH production simulation displays the 
simulated fuel, in MBtus, consumed by each unit. The simulated amount 
of fuel consumed by MECO units is calculated by summing the MBtus 
consumed by all MECO-owned fossil-fuel units and is used in the 
calculation of the system-wide calibration factor. This is explained in 
more detail in section 3.2.4. 

3.2.2 Energy 

The actual net energy in kWh generated by each unit is recorded on 
MECO production reports. The calibration factor calculation uses the 
total net kWh (converted into MWh) generated by MECO-owned units not 
including the Kaheawa Wind Farm, Makila Hydro generating units, the 
HC&S generating units, and the DG units at the Hana substafion. An 

Average MBlu content of 5.86 MBtu/bbl for diesel fuel is specified in the fuel delivery contracts with Chevron and 
Tesoro (MECO's two fuel suppliers). Fuel testing for MBlu content is done for each delivery to ensure 
specificaiions are adhered to by the fuel supplier. 

Average MBlu content of 6.3 MBiu/bbI for industrial fuel is specified in the fuel delivery contracts wiih Chevron 
and Tesoro (MECO's two fuel suppliers). Fuel testing for MBlu content is done for each delivery to ensure 
specifications are adhered to by the fuel supplier. 
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explanation of how the calibration factor calculation uses the total net 
energy generated by the MECO-owned units is provided in section 3.2.3. 

The yearly report from the P-MONTH production simulation lists the total 
net GWh generated by each unit for the calibration year. The simulated 
net energy generated is calculated by summing the GWh generated hy all 
MECO-owned units not including the Kaheawa Wind Farm, the Makila 
unit, the HC&S units, and the DG units at the Hana substation. The GWh 
are converted into MWh for the calibration factor calculation. An 
explanation of how the calibration factor calculation uses the simulated net 
energy generated by the MECO-owned units is explained in section 3.2.4. 

3.2.3 Heat Rate 

For the calibration factor calculation, the actual net heat rale using 
recorded values from the calibration year is calculated. The net heat rate, 
in Btu/kWh, is the fuel consumption divided by the total net energy and is 
used in calculating the calibration factor. 

3.2.4 Calibration Factor 

The calibration factor is the ratio between the actual heat rate and the 
simulated heat rate from the P-MONTH model for the calibration year. 
The simulated fuel consumption in MBtus from the production simulation 
(derived in section 3.2.1) is divided by the simulated net energy generated 
by the MECO-owned units from the production simulation (derived in 
section 3.2.2) to obtain the simulated heat rate. The actual heat rate is then 
divided by the simulated heat rate from the production simulation to 
obtain the calibration factor. 

4.0 Results for Year 2009 

The calibration factors for year 2009, based on recorded January through December 2009 data, 
are 1.035 system-wide, 1.027 for IFO generation and 1.043 for diesel fuel generation. The 
calibration factors previously calculated for MECO's 2008 Calibration Factor Report were 1.036 
system-wide, 1.034 for industrial fuel oil, and 1.037 for diesel. The worksheet showing the 
calculation of the 2009 Calibration Factor is shown in Table A-1 of Appendix A. 

4.1 Specific Assumptions 

The key inputs to the production simulation model, when applied to the MECO 
system, are as follows: 

• energy and hourly load to be served by the MECO system. 
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energy and hourly load to be served by firm and non-firm purchased power 
producers, 
load carrying capability of each MECO and firm power producer generating 
unit, 
efficiency characteristics of each MECO and firm power producer generating 
unit, 
calculated penalty factors used to commit MECO units, 
operating constraints such as must-run units or minimum energy purchases 
from purchased power producers, 
actual planned maintenance outages for the generating units, 
estimated forced and unplanned maintenance outages for the generating units, 
and 
inventory prices for fuels used by the generating units. 

4.2 Differences between 2009 Modeled and Actual Results 

The results from the production simulation were compared to the actual recorded 
energy and run time for the system. The net energy and run time comparisons are 
shown in Figures A-1 and A-2 of the Appendix, respectively. The largest deviations 
between the production simulation and actual results were in the cycling and peaking 
units. The noticeable differences include, but are not limited to, the following; 

• The actual net energy for Kahului Unit I and Kahului Unit 2 were lower than 
in the production simulation; 

• The actual net energy for the Maalaea Units 5 through 7 diesels were higher 
than in the production simulation; 

• The actual net energies and run limes for the Maalaea peaking units (Maalaea 
Units XI and X2 and Units 1 through Unit 3) were higher than in the 
production simulation. 

4.3 Reasons for Differences in 2009 Modeled and Actual Results 

The actual operating conditions of the utility system are simulated in the computer 
model as accurately as possible; however, there are some operating conditions that 
cannot be accurately simulated in the model. Whenever there is a difference between 
actual and modeled operation, there will likely be a difference between actual and 
modeled production statistics. The operating conditions that cannot be accurately 
simulated by the computer model include, but are not limited to, those identified in 
MECO's Direct Testimony, T-4, page 31-35, in Docket No. 2006-0387. In summary, 
these include: 

• temporary unit deratings 
• changes in unit commitment order 
• unpredictable nature of intermittent, as-available resources 
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actual system conditions 
changes in penalty factors updated every 15-minutes 
actual system load 
steam turbine and combustion turbine performance 

4.3.1 Temporary Unit Deratings 

Not all actual unit deratings that occurred in the calibration year are 
reflected in the production simulation. Deratings are not reflected in the 
model unless they are sustained for the majority of the month. If a unit is 
derated at various levels during a month, the average MW level of the 
derating is used in the production simulation. For example, HC&S's 
actual MW level was not constant at 12 MW for all on-peak hours and 8 
MW for all off-peak hours in 2009. HC&S was modeled using their 
average MW level for each month. 

4.3.2 Changes in Unit Commitment Order 

Not all changes in unit commitment that occurred in the calibration year 
can be reflected in the production simulation. There are several reasons 
why changes in unit commitment order occurred in 2009. These reasons 
include, but are not limited to, the following: 

a. A unit which has a problem with a piece of auxiliary equipment, 
such as a tube leak, may be placed at the bottom of the commitment 
order to reduce the risk of failure; 

b. Operational constraints on the system requiring generation to be 
operated differently to avoid transmission component overload or 
provide voltage support and/or reduce risk conditions during poor 
weather or other dynamic situations such as the behavior of as-
available energy production; 

c. Planned or unplanned outage of a generating unit low in the 
commitment order; including independent power producers, can alter 
the remaining commitment order even to the point of making an 
intermediate unit operate as a baseload unit. 

Steps are taken to minimize differences between actual and modeled 
operations attributable to the unit commitment order. In instances where it 
is known that actual operations deviate from the typical commitment order 
due to operational reasons, an adjustment is made in the modeling. 
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4.3.3 Actual System Conditions 

There were many unpredictable events that occurred in 2009 that the 
production simulation could not accurately simulate. These events 
include, but are not limited to, the following 

a. The planned outage schedules for all the MECO thermal units are 
input in the computer model. Unplanned maintenance outages are 
incorporated into the computer model as a percentage of time over 
the entire year. The P-MONTH computer model has the capability 
of automatically scheduling unplanned maintenance outages for all 
the thermal units based on the maintenance outage rate ("MOR"). 
However, the MOR is rounded to the nearest week and scheduled as 
one block of time. For example, an MOR of 1.11% is equivalent to 
4 days, but the computer model will round this to 1 week or 7 days. 

For future production simulations, the automatic maintenance 
scheduling model will be used along with a historical MOR to 
account for future unplanned outages. Therefore, the methodology 
used to account for unplanned scheduled outages in the calibration 
year is consistent with the methodology that would be used for a 
forward-looking year. 

b. Actual forced outage events, partial and full outages, are 
incorporated into the computer model using the FOR percentage 
over the entire year. Therefore, the modeled forced outages may not 
occur at the same times or for the same durations as (he actual 
outages. This will result in some differences in unit dispatch 
between modeled and actual results. For large forced outage events, 
the actual outage was input into the model and the FOR percentage 
was recalculated to reflect this modification. 

c. The production simulation includes an amount of regulating reserve, 
as identified in MECO's Test Year 2007 Rate Case, Docket No. 
2006-0387, MECO T-4, page 27. Under normal operating 
conditions, MECO carries about a 15 MW regulating reserve. As 
staled in MECO's Test Year 2007 Rate Case, MECO T-5, page 8, 
"...MECO decided to use 8 MW as an average level of regulating 
reserve required to cover KWP. The 8 MW plus the 7 MW of base 
regulating reserve results in 15 MW of total regulating reserve. In 
reality, there may have been instances when there was more or less 
reserve at any given hour than what was captured in the model. 
During times of high as-available (wind) production, MECO may 
maintain a larger amount of reserve, up to the amount of as-available 
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energy production in order to maintain reliable service to customers 
as wind power output fluctuates. 

d. As-available energy from wind and hydro units in actuality can vary 
from minute-to-minule, hour-to-hour, and day-to-day. As described 
in section 3.1.2, the as-available energy is treated as an hourly 
transaction in the model, so the variability by minute, is not captured 
by the production simulation. Although the as-available energy is 
not included in the calculation of the calibration factor itself, it does 
impact the generation of the firm units which are used to calculate 
the calibration factor. 

5.0 Observations 

Differences in system operating conditions affect the calibration factor from year to year as 
reviewed in section 4.3. 

The key contributors to the variance between 2009 versus 2008 calibration factor results 
are as described below. 

• The unplanned outage of Maalaea Unit 17 ("M17") OTSG. Due to the outage of 
the Unit Ml7'sOTSG from January to mid-October in 2009, M17 could not be 
operated in combined cycle mode. Under normal conditions, M17, Maalaea Unit 
18 ("M18"), and Maalaea Unit 19 ("MI9) operate as a dual train combined cycle 
unit. This is one of MECO's most efficient units, and therefore, ii is normally one 
of the first units committed to serve the system load. However, for the majority of 
2009, M17 was only able to operate in simple cycle mode while M18 and MI9 
were operated in combined cycle mode. In simple cycle mode, M17 no longer has 
the same efficiency compared to combined cycle operation. As a result, during this 
period, M17 was moved to nearly the end of the unit commitment order sequence 
and was rarely committed and operated due to its low operating efficiency in simple 
cycle mode, relative to the other available Maalaea generating units on the system. 
In place of the commitment of M17 in combined cycle mode, other diesel 
generators, mainly the Mitsubishi units, were committed. The commitment and de-
commitment of the Mitsubishi units (Maalaea Unit 10, Maalaea Unit 11, Maalaea 
Unit 12, Maalaea Unit 13) are more variable because of their longer startup times. 
In addition to the Mitsubishi Units, other Maalaea units were operated more 
frequently than normal in place of the capacity and to serve the system load that is 
normally provided by M17 in combined cycle mode. These units also have lower 
operating efficiencies than M17 in combined cycle mode. Operation of these 
Maalaea units varies due to the limited capacity range and lower normal top load 
ratings. The larger capacity range of M17 provides more regulating reserve on the 
system to account for the variability in output of ihe Kaheawa wind farm. As a 
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result, the varying operation of these Maalaea units in place of M17 cannot be 
accurately captured by the model. 

• The unpredictable and fluctuating output of the Kaheawa wind farm. In order to 
keep supply (generation) and demand (customer load) in balance at all times to 
keep the system stable, MECO's generating units must counteract the unpredictable 
increases and decreases in output from the wind farm. When wind farm output 
decreases, the output of MECO's units must increase by the same amount that the 
wind farm output decreased. When wind farm output increases, the output of 
MECO's units must decrease by the same amount that the wind farm output 
increased. Generating units operate less efficiently when their outputs are 
constantly changing. They operate more efficiently when their outputs are steady 
and constant. This variability could not be accurately captured by the model. 
Because the diesel-fired units (diesel engines and combustion turbines) are the units 
that regulate frequency, their calibration factor is higher than that of the steam units 
(Kahului Power Plant). 

As mentioned in the beginning of the report, MECO submitted a preliminary 2009 
calibration factor report to the Consumer Advocate on March 19, 2009. MECO was able to 
refine the production simulation for the calibration year, as reflected in the lower Maalaea 
and system calibration factors in this final report. The final calibration factor for Maalaea 
is 1.043 which is slightly smaller than the preliminary calibration factor of 1.046. The 
difference between the preliminary and final calibration factors is attributed to the 
production simulation energy production being closer to the actual energy generated by the 
Maalaea units. This was accomplished by dispatching units in the simulation to produce 
energy that is closer to the actual energy produced by each Maalaea generating unit in 
2009. As a result, the heat rate in the simulation for the final calibration factor more 
closely matches the actual 2009 heat rate for Maalaea. This also resulted in a final system 
calibration factor that is smaller than what was reported in the preliminary calibration 
factor. The final calibration factor for Kahului was unchanged at 1.027. The final system 
calibration factor is 1.035, which is slightly smaller that the preliminary calibration factor 
of 1.038 due to the smaller final calibration factor of Maalaea. 
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6.0 Future Calibration Factors 

As noted in Section 4.3 above, the model cannot simulate the minute-to-minute output 
variations of intermittent, as-available resources. As the amount of as-available resources 
(such as wind and photovoltaic resources) on the grid increases, the numerical value of the 
calibration factor is likely to increase. This is because system fuel efficiency will likely 
decrease in a way that the model cannot accurately capture. The fuel efficiencies of the 
generating units over their load range are determined by field tests under steady-state 
conditions. Under actual, dynamic conditions, where the generating units are continuously 
ramping up and down on a minute-to-minute basis to counteract the fiuctuating outputs of 
the as-available generating units in order to keep supply and demand in balance, the fuel 
efficiencies of the generating units will be lower than under steady-state conditions. The 
model will not be able to accurately capture this and the difference between modeled fuel 
consumption and actual fuel consumption will larger compared to when there is little as-
available generation on the grid. 



MECO Calibration Factor Report 
Year 2009 

Page 13 of 13 

APPENDIX 

A. Calibration Year 2009 Workpapers 
Appendix Page Number 

1) Table A-1: Production Simulation Calibration 1 
2) Calibration Reasonableness Check 

Table A-2A: Comparison of Heat Rate 2 
Table A-2B: Comparison of Net MWh 3 
Figure A-1: Charts of Comparison of Net Energy in GWh 4-5 
Figure A-2: Charts of Comparison of Run Time in Hours 6-7 

3) Raw Output from Production Simulation Model 8-12 
4) System/Fuel Input File into Production Simulations 13-18 
5) Thermal Basic/Unit costs/Performance/Maintenance Input Files 19-22 
6) Fixed Energy Transactions Input File 23-24 
7) Combined Cycle Basic/ Cost/ Performance/ Maintenance 25-28 
8) Operating Reserve Requirement Input File 29 
9) 2009 Area Load Files 30-35 
10) Pattern Files 36-75 
11) Table A-3: Year 2009 Annual Production Report 76 



MECO Annual Calibration Factor Report 
Year 2009 

Appendix A Workpapers 
Page 1 of 76 

Table A-1 

Maui Electric Company, Limited 

2009 PRODUCTION SIMULATION CALIBRATION 

Kahului 
Actual Net MWH 

Actual MBTU 
Actual Net Heat Rate 

Simulated Net MWH 
Simulated MBTU 

Simulated Net Heat Rate 

MSFO Calibration Factor 

= 
= 
= 

— 

= 
i ; 

= 
= 

205,283 
2,968.517 

14,461 BTU/kWh 

211,775 
2,982,000 

14,081 BTU/kWh 

Actual Heat Rate / Simulated Heal Rate 
14,461 / 14,081 = 1.027 

Maalaea 
Actual Net MWH 

Actual MBTU 
Actual Net Heat Rate 

Simulated Net MWH 
Simulated MBTU 

Simulated Net Heat Rate 

Diesel Calibration Factor 

= 
= 
= 

= 
= 
= 

~ 

= 

815,026 
7,570,026 

9.288 BTU/kWh 

808,522 
7,198,900 

8,904 BTU/kWh 

Actual Heat Rate / Simulated Heat Rate 
9,288 / 8,904 = 1.043 

TOTAL SYSTEM 
Actual Net MWH 

Actual MBTU 

Simulated Net MWH 
Simulated MBTU 

Actual Net Heat Rate 
Simulated Net Heat Rate 

Proposed Calib. Factor 

= 

= 

= 
= 

= 
= 

= 
= 

1,020,309 
10,538,543 

1,020,297 
10,180,900 

10,329 BTU/kWh 
9,978 BTU/kWh 

Actual Heat Rate / Simulated Heat Rate 
10,329 / 9,978 = 1.035 
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Table A-2A 

Maui Electr ic Company, L imi ted 

2009 PRODUCTION SIMULATION CALIBRATION 

COMPARISON OF PMONTH TO ACTUALS (HEAT RATE! 

KAHULUI M/\ALAEA 

Jan 
Feb 
Mar 
Apr 
May 
Jun 
Jul 

Aug 
Sep 
Oct 
Nov 
Dec 

Total 

Pmonth 2009 
14.113 
14.214 
14.247 
14.131 
13.864 
13.873 
14.092 
14.105 
13.948 
14.145 
14.083 
14.201 
14.081 

RECORDED 
13.910 
15.075 
14.645 
14.784 
14.288 
14.253 
14.684 
14.635 
14.404 
14.419 
14.069 
14.562 
14.461 

% DIFF 
1.43% 

-6.06% 
-2.79% 
-4.62% 
-3.06% 
-2.73% 
-4.21% 
-3.76% 
-3.27% 
-1.94% 
0.10% 

-2.54% 
-2.70% 

Pmonth 2009 
8.974 
9.055 
8.985 
8.845 
8.988 
8.925 
8.924 
8.932 
8.932 
8.799 
8.793 
8.758 
8.904 

RECORDED 
9.346 
9.389 
9.455 
9.281 
9.407 
9.437 
9.258 
9.216 
9.229 
9.178 
9.187 
9.123 
9.287 

% DIFF 
-4.15% 
-3.69% 
-5.23% 
-4.93% 
-4.66% 
-5.74% 
-3.75% 
-3.18% 
-3.33% 
-4.30% 
-4.48% 
-4.17% 
-4.31% 
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Table A-2B 

Maui Electric Company, Limited 

2009 PRODUCTION SIMULATION CALIBRATION 

COMPARISON OF PMONTH TO ACTUALS 

NET ENERGY (MWH) 

Unit 
Kahuluil 
Kahului2 
Kahului3 
Kahului4 
MaalaeaXI 
MaalaeaX2 
Maalaea 1 
Maalaea2 
Maalaea3 
Maalaea4 
Maalaea5 
Maalaea6 
Maalaea? 
Maalaea8 
Maalaeag 
MaalaelO 
Maalael 1 
Maalae12 
Maalael 3 
M141516 
M171819 
HC&S (IPP) 
KWP (IPP) 
MAKILA HYDRO (IPP) 
TOTAL 

2009 
PMONTH 

24,953 
23,512 
77,434 
85,876 

861 
1,163 
1,411 
1.865 
2,329 

13,612 
3,285 
6,828 

67 
10,209 
5,913 

40,595 
47,218 
36,141 
37,556 

383,325 
216,144 

73,462 
109,658 

14 
1.203,431 

2009 
ACTUAL 

18,222 
20.802 
80,403 
85,855 

1.696 
1,545 
2,689 
2.607 
3,079 

13,099 
6.359 
8,930 

653 
10,560 
6,397 

37,723 
48,028 
36.009 
39.219 

387,198 
209,235 

73.465 
109.668 

15 
1,203,456 

Difference 
MWH % 

6,731 
2,710 

-2,969 
21 

-835 
-382 

-1,278 
-742 
-750 
513 

-3,074 
-2,102 

-586 
-351 
-484 

2,872 
-810 
132 

-1,663 
-3,873 
6,909 

-3 
-10 

-1 
-25 

37% 
13% 
-4% 
0% 

-49% 
-25% 
-48% 
-28% 
-24% 

4% 
-48% 
-24% 
-90% 

-3% 
-8% 
8% 

-2% 
0% 

-4% 
- 1 % 
3% 
0% 
0% 

^ % 
0% 

% of Net Gen 
PMONTH 

2.07% 
1.95% 
6.43% 
7.14% 
0.07% 
0.10% 
0.12% 
0.15% 
0.19% 
1.13% 
0.27% 
0.57% 
0.01% 
0.85% 
0.49% 
3.37% 
3.92% 
3.00% 
3.12% 

31.85% 
17.96% 
6.10% 
9.11% 
0.00% 

100.00% 

ACTUAL 
1.51% 
1.73% 
6.68% 
7.13% 
0.14% 
0.13% 
0.22% 
0.22% 
0.26% 
1.09% 
0.53% 
0.74% 
0.05% 
0.88% 
0.53% 
3.13% 
3.99% 
2.99% 
3.26% 

32.17% 
17.39% 
6.10% 
9.11% 
0.00% 

100.00% 

DIFF 
0.56% 
0.23% 

-0.25% 
0.00% 

-0.07% 
-0.03% 
-0.11% 
-0.06% 
-0.06% 
0.04% 

-0.26% 
-0.17% 
-0.05% 
-0.03% 
-0.04% 
0.24% 

-0.07% 
0.01% 

-0.14% 
-0.32% 
0.57% 
0.00% 
0.00% 
0.00% 
0.00% 
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Figure A-1 

Maui Electric Company, Limited 

COMPARISION OF PMONTH TO ACTUAL NET ENERGY IN GWH 
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Figure A-1 (continued) 

Maul Electric Company, Limited 

COMPARISION OF PMONTH TO ACTUAL NET ENERGY IN GWH 
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Figure A-2 

Maui Electric Company, Limited 

COMPARISION OF PMONTH TO ACTUAL RUNTIME IN HOURS 
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Figure A-2 (continued) 

Maui Electric Company, Limited 

COMPARISION OF PMONTH TO ACTUAL RUNTIME IN HOURS 
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Maui Electric Company, Limited 

2009 PRODUCTfON SIMULA HOW CALiBRATiON 

Yearly Output 

PPC Proprietary Program Licerued to HECO Tilt 12/2099 HECO PMONTH V.2O081013 

2009 WECO Calibration Factor Report Page: 1 

03/26/10 n:24:07 

Case Nfime: colib2009 
Simulation Period; 2009/ 1 - 2009/12 

^•'e Name 

Study tjoTa; 

Report Control: 

Area Dtjto: 

P/ant D>jta: 

Fuel CItus Data: 

Spot Fiiel Dato: 

Contra(;t Fuel Data: 

Thermcil Bosic Dota: 

Thermcil Cost Data: 

Thermcii Performance 
Therm<i| N Q X Dato: 

Hourly Pattern # 1 7 : 

HaurlyPQ-t-ttrnAtS. 

Hourly P a t t e r n * 19: 

Hourly Pattern # 2 0 : 
Hydro tjata: 

Pumped storoge Cwto 

calib2009.stu 

cal.b2009.rfc 

colib2009.ara 

calib2009.plt 

calib2009.fcl 

colib2009.sfu 

calib2009.ubo 

calib2009.ucs 

Dota: calib2009.upf 

ptnl7.hcp 

p-tnte.hcp 

ptnig.hcp 

ptn20.hcp 

Fixed Energy Transaction Dota: calib2009.trf 
Hourty Transaction # 

Hourly Transaction # 

Economy Transaction 

DSM D*ita: 

Wonte Carlo Scenorio 
Thermal Maintermnce 

5: ptnS.htr 

6: ptn6.htr 

3ata: 

Data- colib2009.mcs 

Data: calib2009.umt 
Hydro tAainltnance Data: 

P-S Maintenance Dota 
Load Otitfl: 
CC DOtti # 1 ; 

CC Datti #2 : 
CC Dotti #3 ; 

CC Dat(] #4 : 

CC Mait,tenance Data: 

colib2009.eei 

colib2009.ccl 

calib2009.cc2 

calib2009.cc3 

calib2009.cmt 
Quick L.ood Pick Up Curve Data: 

Spinning Reserve I>ata: calib2009.spn 

http://cal.b2009.rfc
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Maui Electric Company, Limited 

2009 PRODUCTION SIMULATION CALIBRATION 

Yearly Output (continued) 

PPC propr ie tory Program Licensed to HECO 

2009 MECO Calibration Factor Report 

Till 12/2099 HECO PMONTH V.Z00ai013 
Page' 2 

03/26/10 1132:34 

Calendar Year- 2009 

Monthly system Load and Capacity Summary 

Mn lh 

Jan 

Feb 

t^ar 

Apr 

Moy 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Peak 

Load 

M W 

184.1 

1B0 3 

177 7 

173.4 

164.6 

184.6 

190.4 

192 

186 

199.9 

1B7.2 

195.2 

Mnth ly 

Energy 

GWh 

97.1 

85 9 

95.2 

92.9 

1017 

102.9 

107.2 

108 9 

102.6 

109.3 

99.7 

100.1 

Load 

Factor 

% 

70.9 

70.9 

72 

74.4 

74.1 

77.3 

75 7 

76 2 

76 6 

73 5 

74 

68.9 

Insta l led 

Capacity 

MW 

260.2 

260 2 

260 2 

260.2 

259 5 

260.2 

260 2 

259.4 

260.2 

260.2 

259 

260.2 

Moint 

outage 

M W 

66.3 

B5.6 

53 

77.8 

57.3 

53.1 

66.4 

52 9 

52 9 

27 2 

44.3 

39 6 

Ad jus ted 

Capacity 

M W 

193.9 

174.7 

207.1 

182.4 

192.2 

207.1 

193.8 

206 4 

207 3 

233 

214.7 

220.6 

Capacity 

Reserve 

M W 

9.6 

-5.6 

29.4 

9 

7.6 

22.3 

3.4 

144 

213 

33.1 

27.5 

25.4 

Capacity 

Reserve 

y. 

5 33 

• 3 12 

16.57 

5.19 

4.14 

12.07 

1.6 

7.52 

11.46 

16.55 

14.67 

13.04 

Summary fo r Period: 

Pea k Load (MW) 

Tot al Energy (GWh): 

Loo d Factor (X) : 

199.9 

1203.51 
68.73 

Month 

Jon 

Feb 

Mar 

Apr 

May 

Jun 

Ju l 

Aug 

Sep 

Oct 

Nov 

Dec 

A M Peak 

( M W ) 

165 9 

157 9 

157.3 

158 

175.7 

178.3 

163.8 

180 

177.7 

187.9 

173.5 

168.7 

PM Peak 

(MW) 

1B4I 

180.3 

177.7 

173.4 

184.6 

164.8 

190.4 

192 

186 

199.9 

187.2 

195.2 

Capacity 

( M W ] [ 

260.2 

260.2 

260.2 

260.2 

259.5 

260.2 

260.2 

259.4 

260.2 

260.2 

259 

260.2 

Moint. 

(MW) 

66.3 

85.6 

53 

77.8 

67.3 

53.1 

66 4 

52.9 

52.9 

27 2 

44 3 

39.6 

Reserve 

(MW) 

9.8 

-5.6 

29.4 

9 

7.6 

22.3 

3.4 

14.4 

21.3 

33.1 

27.5 

25.4 

Largest 

(MW) 

53 

53 

53 

53 

53 

53 

53 

53 

53 

53 

53 

53 

LSC 

(MW) 

140.9 

121.7 

154.1 

129.4 

139.2 

154.1 

140.8 

153.4 

154 3 

IBO 

161.7 

167.6 

O i f f . 

(MW) 

-43.2 

-58.6 

-23.6 

-44 

-45.4 

-30.7 

-49.6 

-38.6 

-31.7 

-19.9 

•25.5 

-27.6 
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Maui Electric Company, Limited 

2009 PRODUCTION SIMULATION CALIBRATION 

Yearly Output (continued) 

2009 M C f O f a l i e n i i V r u i i r B i « o r i 

Ti'l U / ! O n HECO PMONTH V l O O l l O l ] 

Poqi. ] 

I V u r ?0a9 

1 U h u l m l 

I I i h y l u i i 

] C i l uK i i ] 

a ( l ]huU.4 

T M H l H a l 

» M o g b t o l 

« M H b t i l 

10 M«I«1II 
I I WoaloiXl 

Caoat-Ty 

j a w 

10 M M H I I 

11 M H I H U 

1 1114191ft 

I l l ( 1 7 ) l l l « 

J 1117S«ii<ilaf| 

»v i l r f CF 

% 
1 i s \ 0 9 

1 4 9 9 7 » 

1 7 « B I 6 

1 M i l 

1 R I M 

I l * i l 

1 96< 7 

1 4 6 M 

1 ] ' < 1 

1 U b » t 

1 7 ] 9 ) 

1 17293 

1 141 

1 1 ) 4 1 4 

1 1 ) J 9 < 

1 } 6 » I 

1 6119 1 

1 « 9 ] ) ] 

1 9111 I 

1 1790 1 

1 1 1 0 9 f 

1 3019 

E ~ ^ H I 

frWh k 

60 49 

M M 

B1 71 

87 57 

) 0 a ] 

1 9 1 

6 44 

911 

1 9 ] 

; i 7 i 

6 1 

| 4 I 4 

014 

a r t 
n i l 
J7 9 ) 

4 ) 6 5 

11 t r 

1 1 7 1 

11 91 

45 97 

1 I 

14 994 

? ) i i j 

77 4J9 

15 876 

I j ; i 

I M 9 

1411 

I I t J 

0 1 6 

I J 614 

1 1 1 5 

6 1 1 9 

O O t l 

10 21 

9 911 

4D594 

47 716 

J 6 I 4 

37 994 

119 114 

710187 

9 161 

1010197 

u CoU 

H a r t 

317 7 

3 6 ) 1 

1036 4 

1194 1 

24 1 

1 9 ) 

14 7 

111 

9 

1 ) 9 9 

)J .7 

711 

0 7 

109 4 

6 0 Z 

) 9 1 « 

414 1 

3 5 ) 7 

169 6 

» r 6 l 

183) 4 

616 

10111 

197 

J l l 

) I 

118 

199 

113 

110 

105 

• I t 

181 

110 

1 

3 t l 

754 

304 

13 

i b T 

491 

«9 

139 

40 

4 ) » 6 

\Cl> VCMM Cf t r C M M f l l O M 

M l 

1 5 4 1 1 

) ) i r 9 

9613 

11 4194 

0 Z 9 1 1 

0 7)16 

0 1796 

0 1 4 ) 5 

0 1O49 

17605 

0 4 ) 7 6 

0 9016 

O O I M 

13314 

o i i i r 

9 10^9 

9 9011 

4 4999 

4 1301 

4 ) 0 0 1 1 

14 3711 

0 7976 

I I I 6747 

0D115 

0 0174 

0 0 9 7 ) 

0 0 6 ) 6 

0 0119 

0 0 1 1 

0 0136 

O O I I I 

0 0 0 1 ) 

0O919 

O O I l l 

0 0476 

00OO4 

0 0 9 4 7 

0 0313 

0 ) 1 1 4 

0 4114 

0 3 ) 4 1 

0 1474 

1 7719 

10911 

0 0 1 1 6 

4 H I 

r C l l T i C n A 

A t I ' M W K t / w w h a 

0 7291 

0 7575 

1 1708 

11775 

0 I 1 I I 

O l l t l 

O l l l t 

O l l l t 

O l l l l 

0 1406 

0 1 4 0 6 

0 1406 

0 1 4 0 6 

O.)607 

0 ) 6 0 7 

0 4416 

0 4416 

0 4416 

0 4 4 1 1 

)07O9 

I 7119 

0 

116191 

14141 

14) 

114 76 

I 1 3 T 7 

134 17 

13319 

13111 

131 r i 

13007 

134 0 ) 

136 0 1 

1)6 05 

154 11 

11013 

1)7 74 

119 49 

11434 

1 ) 0 1 8 

1 )411 

116.7^ 

171.16 

141»4 

114 11 

i n 11 

177 04 

1*0 

147 14 

11191 

194 44 

113 39 

1 1 9 ) 9 

16119 

)5) .74 

11119 

174 1) 

3717.91 

171.71 

106.46 

190 9 

114*4 

149.17 

149 6 ) 

114 87 

114 4 

150 19 

1 3 1 ) 1 

I HrT 

u '«Wh 

15919 

19491 

I ) ) i 4 

1)909 

1016* 

1017) 

10311 

10391 

10410 

9979 

10191 

I M I ) 

10791 

10310 

10177 

9 7 0 } 

1997 

9 7 1 1 

9141 

1347 

1694 

11716 

9 9 7 1 
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Maui Electric Company, Limited 

2009 PRODUCTION SIMULATION CALIBRATION 

Yearly Output (continued) 

PPC Propr ie tary Program Licensed to HECO Til l 12 /2099 HECO PMONTH V.20081013 

2009 tA£CO Calibrat ion Factor fteport Page: 4 

03/26 /10 11:32:34 

Fiscal Year. 2009 

I D 

D 

Transact ion Summary 

Transact ion 

3 HCS_ON 

4 HCS_OFF 

5 KWPON 

6 KWPOFF 

15 HANA 

16 M A K I L A 

Type Energy Engy Cost 

& W h M$ 

ON-PEAK Pi 45.176 

OFF-PEAK P 28.286 

HOURLY PI 65.173 

HOURLY Pi 44 .487 

ON-PEAK Pi 0 .072 

ON-PEAK Pi 0 0 1 5 

CAP Cost 

M$ 

0 

0 

0 

0 

0 

0 

PPC Propr ie tory Progrom Licensed to HECO Til l 12 /2099 

2009 MECO Calibration Factor ReporT Pag« 

Tota l Cosi 

Mt 

0 

0 

0 

0 

0 

0 

Ave Cost 

$ / M W h 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

HECO PMONTH V.20081013 

:: 5 

0 3 / 2 6 / 1 0 11:32.34 

Fiscal Year: 2009 

Fuel Type Summary 

Type 

pot: 

1 Kahului 

2 M\aa\ata 

Energy 

GWh 

Fuel 

.000 

Fuel 

Unit 

211.778 
808.519 

473.267 Bbl 

1226.897 Bbl 

MBtu 

.000 

Fuel Cost 

M » 

Fuel COST 

$ / M W h 

HeoT Rate 

B t u / k W h 

Fuel Cost 

C /MBtu 

29816 

7199.4 

27 9785 

94.6957 

132.11 
117.12 

14079 

8904 

938.38 
1315.32 

Fuel C\ass Summary 

Class 

1 MSFO 

2 Diesel 

Energy 

S W h 

Fuel 

.000 

Fuel 

Uni t 

211.778 
808 519 

473.267 Bbl 

1226 8 9 7 Bbl 

MBtu 

.000 

Fuel Cost 

Mt 
Fuel Cost 

$ / M W h 

Heat Rate 

B t u / k W h 

Fuel Cost 

C /MBtu 

2981.6 
7199 4 

27.9785 

94.6957 

132.11 
117.12 

14079 
8904 

938 4 

1315.3 
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Maui Electric Company, Limited 

2009 PRODUCTION SIMULATION CALIBRATION 

Yearly Output (continued) 
PPC Proprietary Program Lcen l td Tc HECO Till 12/2099 
7009 Ui£CO Calibnil'Dn Faclar Btport Va-jt.. 

Q i / 2b / \ a 11:12.14 

HECO PMONTH V 20081013 

F K U I Vcdr Z0D9 

Sy i run EnAr9y ard Cait 5umfnary 

Dcmond 
CaiT 

P-S Pumping 
P-SPirybuk 

F. E Sale. 
Ecan. Sole 
Unit Sale 
Tronim tas l -
Oiin Load 

Ounptd Eng> 

Total. 

0 

0 

0 

0 

0 

0 

0 

0 

120191 

Co(t 
$/MWh 

Thirml Cm. 
I-Vdrs 6cn 
P-5 ecn 

F.E Pure. 
E«n . ?VC-

ttcj. F I K I ' 
b im Btductn 
EiTB-j Purf 
E.U. En«r^ 
L.I Coit 
Total. 

SvttvK M(t 
LOLH(Kr) 

1020 1 
0 
0 

i a i ? i 
0 

0 
0 
0 

120191 

0 0 4 

Colt Colt 
t / M W h 

1*1.132 13S32 • 
0 0 • 
0 • 

0 0 • 
0 0 

0 

0 0 -
0 0 • 
0 

H I 112 117.77 • 

H I 132 117 27 • 

WCPropn«tan' Progrom Lictnjcd to HECO 
20O9 MECO Ciil.Ciration Factor Riport 

II 12/2099 HECOPUONTHV200B1013 
Pa9«: 7 

01/26/10 I M 2 34 

Fiicol t t a r . 2009 

Plaint Si>mmarY 

Plant CF 
•L 

I KohiAji 
I Mm^oca 

Eurgv MBtu Start 
6Wh 1000 Upi 

71 211.778 2981.6 
2 4 } SOS 919 7199 4 

StupCtt 
M » 

b i o 

3 7 M 

FudCi t CUUCi t Tot Cl t 

U } M t S/MWh 

0 27.9789 3 9924 19096 
0 94A957 H 4 6 9 4 13901 

Fi led t ta r - 2009 

Via-ty Fual S V v CAM Call by Subponod (MfJ 

Of f Peak Shoulder Pea Priority Peak Total 

41092917 60442879 26000256 127.49603 

Study Penod Z009/J in - 2009/Dec 
Total Fual A Var O&M Coir by Subpenod (M)) 

OM Ptak Jhoulder Peak Priority Peak Total 

41092917 60 442879 26 000256 127.496048 
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Maul ElKtric Company - Production Statudca for 2009 

K a h u l u i P e w t i 

JAN 

FEB 

MAR 

APR 

M A y 

JUN 

JUL 

AUG 

SEP 

O C I 

N O V 

DEC 

YTD 

P l w i l 

I M X D n ) 

G i D u K W H 

Cflr>«rabon 

1B.5SS300 

1G.M4.700 

iB.sessoo 

12.6S0B00 

1B.K7.100 

19.008100 

15.5U.200 

16.M3J00 

ig.TSIWO 

zo.iu.roo 

t7.SM.0a) 

10.144 MO 

ZtS.S&S.400 

[hU4041 

L u t 

SIMnnUw 

fi70.G70 

010.510 

1.0M.B60 

6U.SZ0 

HM.200 

949.500 

Ue.410 

B71.U0 

1.Ml .970 

1.046.790 

(96.4 » 

1.0U.150 

11772.750 

[MXDlll 

N « t K W H 

GCTMiniion 

li.eiB.BlO 

1«.a31.G70 

i<.e2G.a40 

i i .oo; . iso 

I f .U l . lDO 

19.058 .UO 

H 746.290 

1^471.420 

K.709.BU 

19.J41.910 

16.737.580 

18,111,750 

20Sja2.650 

1UK1511 

B a m i i 

C o n t u m M 

3S.I I0I 81 

38.367 55 

43.301 IB 

28.184 3£ 

42.890 U 

40.855 28 

34.372 U 

3 5 f f l 9 9 ] 

42.777 29 

4 4 . 2 6 9 2 4 

37 J 7 8 83 

44 174 13 

471.193 13 

Fual Oil Fual Oil 

Co>1 l ind l inyAdd i l rvc 

2.449.405 se 

1.696.689 84 

2.049.809 22 

1.250.004 91 

1.896.680 08 

1 .U1 .566Q2 

2.030.246 t l 

2 . J30 .e i4 88 

2.909.877 80 

1 7 7 2 . 0 6 7 92 

2.733 543.76 

3 . M 1 . 4 5 4 88 

17.822.032 76 

IB 149 48 

1.460 45 

2.655 I B 

17.116.78 

1.315 B2 

3.025 81 

17.465 04 

2.869 02 

1.02610 

4 7 7 6 71 

19.427-22 

1 5 7 8 6 6 

90.418 65 

A C Q 501 

Tolal 

Fual C o i l 

2.467.555 02 

1.896.15079 

2.052.464 58 

1.267711.69 

1 . 8 S 7 . 9 7 5 U 

VS64.S91 83 

2.047.711 tS 

2.333.503 90 

2.910.906 10 

3 2 7 6 . M 4 6 3 

2.751.020 96 

3 343 033 36 

27.912 4 7 1 4 1 

IMJtIGO) 

MBTUS 

CorvuiTQd 

245.DB1 38 

241.715 57 

272.787.52 

177.435 46 

268.951.06 

257.386 16 

216.549 17 

726.421.59 

269.496 90 

276.696.21 

235.486 &1 

278.297 00 

2.968.516 66 

M B T U ' ' a r 

Not K W H 

13 910 36 

15.075 50 

14.645 40 

14 .76160 

1 4 7 S 8 35 

14752.7B 

14 664 50 

1 4 . 6 M 6 3 

14.403 91 

14 .41927 

1 4 . 0 G 9 M 

14.561 57 

14.460 6 3 

C o i l / 

MBTU 

1 D o e a i 

702 54 

752 36 

714.18 

705 70 

734 43 

M 5 81 

1.030 60 

1.080.11 

1.174 75 

1.169 06 

1 701 25 

9 4 0 7 8 

Waa laaa P o v i r P lan I 

I h t ina (MX017] 

Gmmml tu i i 

J A N 

FEB 

U A R 

APR 

MAY 

JUN 

JUL 

A U G 

SEP 

OCT 

NOV 

DEC 

YTD 

[ I M 4 0 3 I 

L a u 

S I M D n U M 

[MX037 | 

MWKKVH 

G w i w a l o n 

D IOH l 

B a n n a 

C o n a u m M 

B t o d t t M 

SwTvs 

Conaumad 

[UK 152) 

Tc4ai 

B a m s 

Conaumod 

• M M I 

Coal 

B W H a H l Acci 547 

Ibr Ta ibng Total 

Coal Fual Coat 

• « M l l 

Merus 

Conaumad 

B o d K H l 

C o m u m a d 

IMX161I 

Tolal 

M B T U S 

COMunaij 

U B I U Pai 

N a l K W H M B T U 

Maul 

( M a i R a i a 

70761 .696 

54.204 566 

81.012 029 

67.436 4 U 

78.151.060 

7 2 . 0 0 1 . 6 U 

74.737.970 

7S.965.653 

67.1BS.074 

81 .512787 

G8 5SS.0O0 

75.529.689 

2.610.940 

2.171.360 

2 .357720 

2.366.600 

2.675.530 

7 . 7 1 1 J 3 0 

7.814 4 4 0 

2.872.120 

2 . 6 6 2 . I M 

2.979.740 

2 5 U . 0 0 O 

2 6 6 6 , 1 8 0 

67.650.7S6 

5 J 013.208 

i B 654.609 

66 0 4 9 . e U 

75.475.560 

6« 7 8 9 . 8 6 5 

71.331.460 

T^.oei.su 

^ . S 2 2 . 8 » « 

78.582.547 

>5.960.000 

_ ? j ,643,509 

tD7.SaS.24 

8 1 1 9 2 50 

9 4 4 1 7 6 0 

102.830 28 

120.962.55 

111.382 89 

113.424 4 2 

114.7S2 13 

101.473 90 

122.875 44 

101.247 78 

111.752 23 

2 3 3 1 1 

196 0 1 

738 37 

215 0 8 

221 30 

219 85 

210 4 2 

222 45 

216 82 

2 2 1 4 6 

211.55 

172 06 

107.918.35 

8 3 . 1 U 5 3 

94.655 92 

101.045 16 

121.163 65 

t l l . 6 0 1 94 

111.654 64 

114.974.58 

101.639 72 

173.096 90 

103.459 44 

113 424 26 

9 . 6 0 0 . 3 U .75 

5.644.853 Oe 

6.508.763 32 

6.682.797.79 

7 .514.50879 

7 .H7 .561 44 

B.D1G.3I8 58 

9.533.628 46 

6 .195 .40072 

10.797.566 64 

8.966.631.61 

9 959 976 29 

SI .497 50 

41.307.68 

S2.S4B 97 

4 7 . i 1 S 6 6 

46 888 54 

4 6 . n 2 00 

49 688.56 

47.835 14 

46.674 77 

4 7 . 6 2 3 1 7 

45.513 73 

36 .99917 

O . U 1.863 25 

5.688.160 77 

6 .561 .41370 

6.730 313 47 

7.561 396 63 

7.BB5.953 44 

6.066.077 14 

9.581.463 60 

8.242.114 99 

10.645.169 81 

9 012.345 14 

9.996.975 46 

631.035.53 

4 6 7 2 0 8 . 0 4 

5537B7.11 

Ga2 5 U 4 5 

7DI.B40 56 

652.703 71 

664.667 07 

672.447 50 

594.138 21 

720.050 05 

605.032.01 

663.656 04 

1 7 4 4 64 

1.046 87 

1773 .70 

1.148 50 

1.181 77 

1.169 77 

1 7 1 Q 5 7 

1.167 93 

1.157 87 

1.182 66 

1.130 28 

918 B3 

632760 37 

4U.554 91 

5M.559 61 

C03.734 04 

710.022 34 

653.873 50 

665.807 59 

673.635 43 

505 496 08 

721732.72 

606 162 29 

864.576 B7 

9 M 6 34 

9 j a 0 3 0 

9 454 63 

9 7 8 1 0 9 

9 407 11 

8 4 3 6 78 

9 258 42 

9 7 1 6 07 

9.329 22 

9.17« 03 

0.187 06 

0.133 35 

648 566,166 31.466.120 615 10Q04f i i 789.445 96 2,597 75 1.292.043 71 99.288.751 4 6 566.515.91 0 00 99.655787 39 7.556.15111 11 ,87763 7 .570 .02594 9 2B7 24 

1.526 52 

1 .16478 

1.163.16 

1.11478 

1 .06521 

1 7 0 7 57 

t . 7 1 1 3 1 

1.422 35 

1.364 OB 

1.503.70 

1.490 09 

1.504 76 

10.269 29 

10.728.72 

10.705 74 

10.13B2D 

10.181 63 

10.432 4 6 

10.181 65 

10.182 68 

10.392 44 

10713 27 

10.174 97 

1 0 7 5 3 63 

1.31909 1 0 3 2 8 0 1 

> 
~a 
T3 

3 
O-
X 

^ - > 
03 .<-' 
rre < 
ca o 

St 
o w 
—, "• - J ^ 
ON W 

K. 

r-. 
O 
^O 

m 
("1 
O 
o 
cr 

o 

T l 
u 
n 

" 1 

TO 
o 

T3 
O 
A 

http://15.5U.200
http://zo.iu.roo
http://t7.SM.0a
http://19.J41.910
http://72.001.6U
http://7S.965.653
http://tD7.SaS.24

